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DETAILED ACTION 

1 . Claims 1-24 and 28-44 are pending in tlie instant application. 

Response to Amendment/Argument 

2. The Applicant's remarks, filed March 27, 2009, have been fully considered. 
In view of the Applicant's amendments to the claims, the rejections under 35 

U.S.C. § 1 12, second paragraph, set forth in the office action dated September 30, 
2008, have been withdrawn. 

In view of the Applicant's amendments to the claims, new grounds of rejection 
are set forth below. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 1 02 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-11, 13-15, 21-24, 28-38, and 40-42 are rejected under 35 U.S.C. § 
102(e) as being anticipated by Walton et al (U.S. Pub. No. 2002/0154705; "Walton"). 

Regarding claim 1, Walton discloses a method of transmitting data signals from 
at least one transmitting terminal (fig. 3) with a spatial or "antenna" diversity (H 0042; 
0046-47; H 0052; fig. 3, ref. 116) capability to at least two receiving user terminals (H 
0035; "a number of receiver units), each having a spatial diversity receiving capability 
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(fig. 6, ref. 610), the method comprising: dividing (fig. 3, ref. 310) data signals (fig. 3, 
"AGGREGATE INPUT DATA STREAM") into a plurality of streams (fig. 3, "SI" - "Sl<") 
of sub-user data sub-signals; determining combined data signals (fig. 3, refs. 332, 334, 
and 320; outputs from CHANNEL DATA PROC, "V1" - "Vnt" and/or outputs from IFFT 
blocl<s 320) in at least one transmitting terminal, said combined data signals being 
transformed versions of said streams of data sub-signals (H 0104), said determining 
being designed such that at least one spatial diversity device (i.e., fig. 6, refs. 610) of 
the receiving user terminals (fig. 6) only receives data sub-signals being specific for the 
corresponding receiving user terminal (If 0037; ^ 0075; "beam steering") and having 
interference between at least two streams of the plurality of streams of sub-user data 
sub-signals (inherent; see discussion below); inverse sub-band processing (fig. 3, ref. 
320) of said combined data signals; transmitting (fig. 3, ref. 116) with said at least one 
spatial diversity device said inverse sub-band processed combined data signals; 
receiving (fig. 6; H 0123) data signals on at least one of said receiving terminals by at 
least one spatial diversity (fig. 6, ref. 610; spatial diversity is evidenced by the plurality 
of reception antennas 610) receiving device, said received data signals being at least a 
function of said inverse subband processing of said combined data signals; determining 
(fig. 6, ref. 612) on at least one of said receiving terminals estimates or "demodulated 
samples" (If 0123) of said data sub-signals from said received data signals; and 
collecting (fig. 6, ref. 620) said estimates of said data sub-signals into estimates of said 
data signals (fig. 6, output of decoders 640). As broadly as claimed, each combined 
data signal must necessarily be "having interference between at least two streams of 
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the plurality of streams" because, once all combined data signals are transmitted, they 
will (inherently) mix and interfere with each other. 

Regarding claim 2, Walton discloses the limitations of claim 1 as applied above. 
Further, as broadly as claimed, Walton discloses that said transmission of said inverse 
subband processed combined data signals is simultaneous because each of Walton's 
antennas (fig. 2, ref. 1 16) is capable of simultaneous transmission (H 0107). 

Regarding claim 3, Walton discloses the limitations of claim 1 as applied above. 
Furthermore, Walton discloses the use of OFDM modulation (m 0048-49). As is 
notoriously known, OFDM subcarriers overlap, at least partly, in their individual 
bandwidths. (Official Notice is taken on this fact. See generally, U.S. Pub. No. 
2003/0169824 to Chayat, fig. 3a, ref. 306 for a representation of overlapping OFDM 
subcarriers or subbands.) 

Regarding claim 4, Walton discloses the limitations of claim 1 as applied above. 
Further, as broadly as claimed, Walton discloses that determining combined data 
signals in said transmitting terminal is carried out on a subband by subband basis (]| 
0049). 

Regarding claim 5, Walton discloses the limitations of claim 1 as applied above. 
Further, as broadly as claimed, Walton discloses that determining said estimates of said 
data sub-signals in said receiving terminals comprises subband processing (i.e. 
"channelizes the stream . . . into a number of sub-channel symbol streams"; H 0123). 

Regarding claim 6, Walton discloses the limitations of claim 5 as applied above. 
Further, Walton discloses that said subband processing comprises orthogonal 
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frequency division demultiplexing (i.e. "all sub-channel symbol streams used for the 
transmission of the channel data stream are presented to a MIMO processor that 
orthogonal izes the received modulation symbols in each sub-channel"; H 0125). 
Specifically, Walton's transmission of OFDM sub-channels or sub-bands requires an 
inverse OFDM demodulation technique on the side of reception. 

Regarding claim 7, Walton discloses the limitations of claim 1 as applied above. 
Further, Walton discloses that determining combined data signals in said transmitting 
terminal comprises: determining intermediate combined data signals (fig. 3, outputs of 
CHANNEL DATA PROG 332) by subband processing said data signals (H 0107); and 
determining said combined data signals (fig. 3, refs. 334 and 320) from said 
intermediate combined data signals (H 0102). 

Regarding claim 8, Walton discloses the limitations of claim 7 as applied above. 
Further, Walton discloses, as broadly as claimed, that said subband processing by 
CHANNEL DATA PROC 332 comprises orthogonal frequency division demultiplexing 
(see fig. 4A, refs. 420 and 430). It performs the same operation as the subband 
processing of the instant application. Namely, it determines the information for a 
subband which is to be "multiplexed" via OFDM multiplexing 0102 -0107). 

Regarding claim 9, Walton discloses the limitations of claim 1 as applied above. 
Further, Walton discloses that said inverse subband processing comprises orthogonal 
frequency division multiplexing (H 0104). 

Regarding claim 10, Walton discloses the limitations of claim 1 as applied above. 
Further, Walton discloses that said subbands, being involved in inverse subband 
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processing, are grouped into sets, at least one set comprising at least two subbands 
0102); determining combined data signals in said transmitting terminal comprises: 
determining relations (i.e. SPATIAL and COMBINATION relations; m 0109-0114) 
between said data signals and said combined data signals on a set-by-set basis; and 
exploiting said relations between said data signals and said combined data signals for 
determining said data signals. 

Regarding claim 11, Walton discloses the limitations of claim 1 as applied above. 
Further, Walton discloses that in said inverse subband processed combined data 
signals a guard interval is introduced (fig. 3, ref. 322). 

Regarding claim 13, Walton discloses the limitations of claim 1 as applied above. 
Further, Walton discloses that the number of said streams of data sub-signals is 
variable because the implementation of combinations of the sub-signals is variable (H 
0099). See generally, the description of figures 5A and 5B. Walton's diversity 
technique is flexible in that it can implement various types of diversity for particular 
users over particular periods of time (fig. 2). 

Regarding claim 14, Walton discloses the limitations of claim 1 as applied above. 
Further, Walton discloses that the number of said streams is selected in order to 
minimize the error between said estimates of said data sub-signals and said data sub- 
signals (110099,110108). 

Regarding claim 15, Walton discloses the limitations of claim 1 as applied above. 
Further, Walton discloses that the number of said streams is selected in order to 
minimize the bit error rate (H 0099, H 0108). 
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Regarding claim 21, Walton discloses the limitations of the claim as applied to 
claim 1 above. Furthermore, Walton discloses transmitting signals to at least two 
receiving user terminals (i.e., more than two antennas, fig. 6, refs. 610). 

Regarding claim 22, Walton discloses the limitations of claim 21 as applied 
above. Further, Walton discloses that said circuitry configured to combine data signals 
comprises a plurality of circuits (fig. 3, refs. 332, 334, and 320) each configured to 
combine data signals based at least on part of the subbands of said data sub-signals as 
applied above. 

Regarding claim 23, Walton discloses the limitations of claim 21 as applied 
above. Further, Walton discloses that said spatial diversity transmitter comprises at 
least two transmitters (fig. 3, refs. 114) and said circuitry configured to transmit inverse 
subband processed combined data signals comprises a plurality of circuits (fig. 3, refs. 
320), each being configured to transmit said inverse subband processed combined data 
signals with one of said transmitters of said spatial diversity device. 

Regarding claim 24, Walton discloses the limitations of the claim as applied to 
claim 1 above. 

Regarding claims 28-38, Walton discloses the limitations of the claims as 
applied, respectively, to claims 1-11 above. 

Regarding claims 28-38, Walton discloses the limitations of the claims as 
applied, respectively, to claims 1-11 above. 
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Regarding claims 40-42, Walton discloses the limitations of claim 28 as applied 
above. Further, Walton discloses the remaining limitations of the claims as applied, 
respectively, to claims 13-15 above. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. § 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 12, 16-20, and 39 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Walton in view of Walton et al (U.S. Pub. No. 2003/0125040; "Walton 
■040"). 

Regarding claim 12, Walton discloses the limitations of claim 1 as applied above. 
Further, Walton discloses the use of channel state information (CSI) in the sub-channel 
processing (1| 01 13). Walton does not explicitly disclose the transmitter and receiver 
linear filtering which is commonly associated with the use of CSI. However, Walton '040 
discloses, in a strictly analogous field of art, the use of linear matched filters at the sides 
of the transmitter and receiver for channel characterization (H 0091 ). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time which the invention 
was made that the method of Walton could be modified to utilize linear transmitter and 
receiver filtering for determining the CSI as suggested by Walton '040 because it could 
accurately predict the channel. The transmitter filter and receiver filters are determined 
on a "per-user" basis because they are respective to each transmitter and receiver. 
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Regarding claim 16, Walton in view of Walton '040 disclose the limitations of the 
claim as applied to claim 1 and 12 above. 

Regarding claims 17 and 18, Walton in view of Walton '040 disclose the 
limitations claim 16 as applied above. Further, Walton discloses the remaining 
limitations of the claims as applied, respectively, to claims 2 and 3 above. 

Regarding claim 19, Walton in view of Walton '040 disclose the limitations of 
claim as 16 as applied above. Further, Walton discloses that said transformation of said 
data sub-signals to transformed data sub-signals comprises inverse subband 
processing (i.e. IFFT; fig. 3, ref. 320a). 

Regarding claim 20, Walton in view of Walton '040 disclose the limitations claim 
16 as applied above. Further, Walton discloses the remaining limitations of the claim as 
applied to claim 7 above. 

Regarding claim 39, Walton discloses the limitations of claim 28 as applied 
above. Further, Walton in view of Walton '040 disclose the remaining limitations of the 
claim as applied to claim 12 above. 

Regarding claim 43, Walton in view of Walton '040 disclose the limitations of 
claim 16 as applied above. Further, Walton '040 discloses that the filtering is "linear" 
filtering (H 0090). 

Regarding claim 44, Walton in view of Walton '040 disclose the limitations of 
claim 16 as applied above. Further, as broadly as claimed, Walton discloses eliminating 
the interference between the at least two streams of the estimates of the data sub- 
signals (fig. 6, refs. 630 and 630). As is known in the art, the processes of processing 
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and decoding a received signal will, inherently, reject any extraneous interference 
imposed upon a received signal. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 
706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 CFR 
1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JASON M. PERILLA whose telephone number is 
(571)272-3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh M. Fan can be reached on (571 ) 272-3042. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Jason M Periiia/ 
Primary Examiner, Art Unit 261 1 
April 29, 2009 



/jmp/ 



